
INTEX-NA Flight 7: July 12, 2004

This flight had three objectives: (1) mapping of boundary layer composition across the central U.S., (2) observation of aged convective outflow over 
the southeast U.S., (3) validation of Park Falls FTS, SCIAMACHY, and AIRS.  This was a 9 h0ur flight with a nominal 10 am take off time.

There was little frontal activity over the flight area.  A very diffuse stationary front stretched from the Middle Atlantic Coast to Nebraska.  A 
relatively strong cold front was approaching the flight area extending north to south from North Dakota to western Nebraska.  Weak high pressure 
dominated much of the area.  At higher levels strong high pressure was located over the northern Gulf of Mexico, extending to a ridge over the Rocky 
Mountains. This produced offshore flow over the eastern Gulf States, and onshore flow over the western Gulf.  Since the winds were light, convective 
outflow from the previous days did not travel far, and mostly was concentrated along the southeastern United States. At higher latitudes, a short wave 
trough was located over the Atlantic Coast, while a weak short wave was over the western Great Lakes. Deep convection along the flight track was 
less widespread than during the previous flight.  Most of the storms were located along the Appalachians, extending into the northern portions of 
Georgia and Mississippi.

The flight began with a 25-min northward leg at 20K where we sampled continental background. We then climbed to 33000 ft towards our Park Falls 
spiral point (46N, 90W) and sampled some fresh convective outflow, apparently from thunderstorms over North Dakota the previous evening.  The 
spiral over Park Falls was initialized at 1120 local and was conducted under scattered cloud conditions. The boundary layer top was at 7000 ft.  We 
then headed SW to a waypoint at (42N,100W) and then SE at (37N,98W). This part of the flight consisted of a series of 20-min boundary layer legs 
(1000 ft) with short 15000 ft legs in between. The boundary layer legs sampled successively a forest/lake environment over Wisconsin, farmland over 
southern Minnesota, and dry rangeland over central Nebraska. In all cases the skies were clear and boundary layer tops were relatively shallow, about 
5-6000 ft. The leg over Minnesota had CO2 concentrations of 351 ppmv, the lowest observed so far in the mission. In contrast, very high CO2
concentrations were observed in the boundary layer over Nebraska (393 ppmv). Concentrations of CO and ozone increased as the plane headed 
southward but never registered high values. Some very high boundary layer dust concentrations were observed over Nebraska and southward, mostly 
in the boundary layer.  At the end of the Nebraska leg the aircraft climbed up to 33K over northern Kansas, getting into a tropical air mass (CO less 
than 70 ppbv, ozone less than 30 ppbv) and then hitting a sharp chemical gradient during the 33K leg at (38N,99W) with aged convective outflow to 
the south characterized by relatively high CO (99 ppbv), high ozone (76 ppbv), and high refractory aerosol.  We then conducted an AIRS validation 
spiral at (36N,97W) under clear skies. As we went down below 30K we got out of the aged convection layer and briefly into the tropical layer before 
entering continental background air. The BL top was at about 4K. There were several small agricultural fires that we deliberately avoided for the 
purpose of the spiral.   The rest of the flight consisted of deep vertical profiles from 1K to aircraft ceiling (37-39K) on an E track to (32N,83W) and 
then a NW track back to Midamerica, with the objective of characterizing the aged convective outflow. This outflow was consistently observed above 
24K and featured extremely high ozone (up to 106 ppbv) though with only moderately high CO (~100 ppbv).

The navigational data are available at URL: http://www.dfrc.nasa.gov/Research/AirSci/DC-8/ICATS/index.html
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Objectives: 
1. Boundary layer mapping of south-central U.S. (natural gas/pollution?)
2. Aged convective/lightning outflow over southeast U.S.
3. Validation of CO2 column/Rhinelander, SCIAMACHY, AIRS
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